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Differential for mo tor veh icles with device fnr locking 
thereof 

The present invention relates to the area of 
devices for transmitting driving power to the drive 
wheels of a motor vehicle and more particularly to the 
sector thereof which deals with the construction of 
differentials. 

As is known, the differential of a motor vehicle 
is composed of a set of gearwheels which are connected 
together, two of which being integral with the two 
half-shafts on which the drive wheels are keyed and 
others of which (usually two or four), called side 
gears, being keyed onto a cross journal having its ends 
constrained to a box which is mechanically connected to 
the engine of the motor vehicle, which causes it to 
rotate about the longitudinal axes or rather the common 
longitudinal axis of the said half -shafts. 

It is considered unnecessary to explain in detail 
the operation of a differential which is well-known to 
persons skilled in the art. in a few words, it allows 
the drive wheels to rotate at different speeds when a 
motor vehicle is travelling along a curved trajectory, 
regulating the driving torque acting on each half- 
25 shaft. 

As is known, the operational nature of a 
differential results in the drawback that the entire 
driving torque is transferred to the wheel of the two 
drive wheels which, not gripping on a slippery or 
frozen surface, "slips" without causing the vehicle to 
move forwards. The other wheel, which, having a better 
grip on the ground, could move the vehicle forwards, is 
imparted a substantially zero torque and this series of 
circumstances has the effect that, when one of the 
drive wheels gets stuck, it is no longer possible to 
move the vehicle. 

In order to avoid this known drawback, numerous 
devices which perform so-called locking of the 
differential have been devised: the patent US 5,171,192 
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r al ' >> the patent us 5 ' 947 - 859 «*—•»> 

and the patent us 5,591,098 (Jones et al.) may be 
regarded as the *ost relevant exiles o f the state of 

the ? TT f6atUre iD nearly 311 these *»—"*. is 
the fact that, in order to achieve locking of the 
differential, the procedure adopted involves 
■nodrf.cat.ons inside the differential housing, with 
constructional conizations and relatively high costs. 

The mventor of the differential described in the 
present application has devised a solution which is 
th! « d «d according to which locking of 

the sard dxfferential is performed on the outside of 
the box, by causing two sleeves to slide coaxially with 
respect to the half-shafts and connecting them to the 

^' n 18 SU " ably desi 9 ned ' » ^ to lock then 

rotatronally to the said half-shafts which are in turn 
also rotationally locked to the said sleeves 

The subject of the present invention therefore 
consists in providing a differential as described in 
tne accompanying Claim 1. 

A more detailed description of a preferred example 
of embodxment thereof will now be described, with 
reference also to the accompanying drawings in which: 

- Pxgure 1 is a cross-section along a vertical 
Plane containing the longitudinal axes of the half- 
shafts ; 

- Figure 2 is a cross-section, on a slightly 
larger scale, of the sleeve which performs locking of 
the dxfferential, together with a fork member for 
suspension thereof, fixed inside the external casing of 
the dxfferential/half-shaft assembly. 

As can be seen in Figure 1, the differential 1 
according to the invention is installed between two 
half-shafts 2, 3 on which two drive wheels (not shown) 
are keyed. The differential 1, according to known 
crxterxa, comprises a box 4 which is driven by the 
engxne by means of connection means 5 (in the specific 
case a worm and a helical wheel) which cause it to 
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IHTL^ZI 10n * itUdinal — « "ther the common 

longitudinal axis l-l of the half -shafts 2, 3. The 

ZZT°\ tb : iatter have ' keyed °- *» be:": 

5 3 as is t " e h ° USed lnSide th8 b ° X 4 «* » h -h 
mesh, as is known, with side 

cross journal integral with the box 4 

throuT h , alf " Sha£ts 2 < 3 Penetrate into the box 4 
through two flanges 10 and the * 

io ::iT:: ial/hal£ - sha£t assambiy is — --- r : 

Figure 1 shows only the left-hand part of the 
differential 1, the right-hand part being a mLor! 
-age thereof, and the desoription will therefore be 
limited to the part shown. 

" the In * d " £erentlal 1 Provided in accordance with 

cvlinT e T n ' SaCh °* SSid flM ^B 9, 10 has a 

cylindrical extension 11 „ hich is direct6d outKards 

formed , freS ^ ° f Whi ° h »i ^ 

thH n / a t 9r °° VeS bei " 9 ParaUel to the «*■ of 
the half-shaft which passes through it and complement 

cavil Tf" T f0rmed ° n SUr£aCe °* a 

cavity 14 formed on a sleeve 15 which is slidably and 

coaxially mounted on each of the said half-shafts Ihich 
is rotationally locked thereto by means of a further 
25 splined coupling 22. rurtner 

In order to make this coupling more clearly 

To ^'1 T half " Shaft 2 iD ^ P« of the drawing" 

clt" ! br ° kSD line »' is als ° sectioned 

contrary to usual practice. 

30 »r "I Sh ° Uld bS DOtSd that ' in the ^"ina- the 
splined coupling 22 in question consists of only four 

cavities and four matching projections <see also the 

cross-section in Figure 2 in this connection,, but 

35 IT daSi9ned (n0t ShOWn hSre) " ith ths — "u-bsr 

35 of alternating cavities and projections as the 

multiple-spline" coupling 24 between the half -shaft 2 

"1* ^ 9Sar 6 > th » s £ °-mg a simple extension 
thereof which would allow the sleeve 15 to be mounted 
on the half-shaft 2 moving it in both directions 
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instead of only mounting it, as i„ the example shown, 
fro. the end of the half-shaft 2 on which £ 
associated drive wheel is keyed. 

The sleeve 15 in question, which is housed inside 
the casing 8, has connected to it means - generically 
illustrated in the drawings and indicated by the 
reference number !6 - which, when actuated, cause it to 
^. ln b ° th the ^-ctions A, B, along the splined 
coupling 22, causing engagement between the said 

10 grooves 12i, 13i or disengagement thereof, and 
consequently rotationally lock or release the box 4 
with/from the half-shaft 2 which, as mentioned, is in 
turn rotationally locked to the sleeve 15. 

The said means 16 which perform the abovementioned 

15 function may be of widely varying types and preferably 
arranged inside the casing 8. They may consist, for 
example, of an electromagnet which can be excited 
externally and coupled to a resilient element which, 

20 en!. de ! C \ iVatlon ° f th * electromagnet, causing 
20 engagement between the grooves 12i, ui, brings the 
sleeve 15 back into its initial position, with the said 
grooves 12i, l 3 i disengaged from each other and with 
the differential operating normally without the locking 

action performed by the siepwe k ,4.k~ 

- ... y sieeve 15 (the component parts 

of this solution are not shown in detail). 

in order to allow extraction of the casing 8 from 

the half -shaft 2 (arrow c pin,,™ ■, . . . ,_ 

1 tow figure 1) on which the 

sleeve 15 is mounted, without removal of the latter 
the inventor has envisaged supporting the sleeve 15 by 
means of a fork member 18 with a substantially semi- 
circular shape (see also Figure 2 in this connection) 
which engages in a complementary manner with an annular 
slot 17 formed in the said sleeve and is also contained 
inside the casing 8 to which it is integrally fastened 
by means of two diametrically opposite projecting parts 
19, 20 which pass through it and emerge on the outside 
thereof. 

in order to allow removal of the fork member 18 
and the sleeve 15 which is supported by it when the 
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half-shaft 2 has been extracted, the inventor has 
envisaged forming the two said projecting parts 19 , 20 

z:zz rt T i9s - i9t ' 2os ' 2ot — ^ 

reversrbly, for example by means of a threaded 
coupling. In this 6xamplej shQMn in draw 

outermost portions 19t, 20t of the projecting parts 19, 
20 may be advantageously formed by a plug which 
pressing externally against the casing 8, producef for 
example with a seal 23, a sealing action suffLLnt Z 
t P hT n the th6 t 1 hr ° U9h - flOW °* * liguid. « is obvious 

wi^th » " 9r ° OVe " des " ib <* —t have a 

width H rn an axial direction (see Figure 1, which 
allows the sleeve it , wnicn 

sieeve 15 to perform the said travel 
movements A, B when actuated. 

The inventor has also envisaged the possibility of 
desxgnrng the said projecting parts so that the 
longrtudrnal axes coinciding with each other do not 
pass through the centre o of the half-shaft 2, but are 

shown by broken lines: by designing the fork member l8 ' 
so that rt has an extension slightly less than that of 
a semi-crrcle, it is possible to rotate it in both 
directions about the common longitudinal axis z-z of 
the projecting parts 19 ■, 20 • so that the said fork 
member IS', inserted inside the abovementioned annular 
slot 17, is able, as a result of rotation thereof, to 
cause lateral sliding of the sleeve 15 in the two 
directions A, B, without the need for using additional 
means 16 described above. 



